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A PROCESS FOR PREPARING COATINGS ON 
POROUS AND/OR ABSORBENT MATERIALS 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a process for the production of a coating 
on a porous and/or absorbent material by the radiation-induced 
polymerization of a liquid coating comtDOSiWdfT. 

5 

Description of the Prior Art ^ 

Coating compositions based on low-viscosity esters of (meth)-acrylic acid, 
which can be hardened by radiation, are known for example from DE-A 37 
06 355. Such coating compositions with a dynamic viscosity typically lower 
10 than 1000 mPa.s are applied without the use of solvents and with the 
addition of photoinitiators and optionally additives, by various process, 
such as rolling, to substrates to be coated and then hardened by the action 
of UV radiation. 



15 The low viscosity of the coating composition, which is important for 

applying thin layers, is a disadvantage if the substrate to be coated has 
porous and/or absorbent properties. Then, the liquid, low-viscosity coating 
composition can penetrate the substrate, with the result that when it is 
subsequently irradiated, the parts of the coating composition which have 

20 penetrated are not, or not fully, reached by the radiation and, thus, are not, 
or not completely, hardened. The unhardened, liquid components then 
have a detrimental affect on the quality of the coating. A phenomenon, 
among others, known to the person skilled in the art as 'sweating out* then 
occurs, in which liquid components seep through the hardened film and 

25 become visible on the surface of the coating. This effect can occur even 
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after a very short time, for example a few hours, or only after a longer time, 
for example a few months. 

An object of the present invention is to provide a process for producing a 
5 coating on a porous or absorbent material by applying the coating 
composition and then hardening it by UV radiation, which prevents 
sweating out of unhardened components. 

This object may be achieved by the addition to the coating composition of 
10 certain additives, commonly used as thixotroping agents, which belong to 
the group of polyamides or oligomeric or polymeric fatty acid amides. 

SUMMARY OF THE INVENTION 

15 The present invention relates to a process for process for preparing a 
coating by 

a) applying to a porous and/or absorbent substrate a liquid coating 
composition containing at least one component having 
(meth)acryloyl groups and a dynamic viscosity of less than 2000 

20 mPa.s and 0.1 to 10 wt.%, based on the non-volatile content of the 

coating composition, of an additive selected from polyamides, 
oligomeric fatty acid amides and polymeric fatty acid amides and 

b) polymerizing the composition with radiation. 

25 The present invention also relates to the resulting coated substrates and to 
the coating compositions used in the process. 

DETAILED DESCRIPTION OF THE INVENTION 

30 Liquid coating compositions which can be hardened by radiation are 

known and described, for example, in P. K. T. Oldring (Ed.), Chemistry & 
Technology of UV and EB Formulations for Coatings. Inks and Paints, Vol. 
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2, 1991, SITA Technology, London, p. 31-235. Examples include 
epoxyacrylates, urethane acrylates, polyester acryiates and amine- 
modified and un-modified polyether acrylates. Such products are available 
commercially and, depending on the composition, have viscosities of 
about 100 mPa.s to about 100,000 mPa.s. They are used alone or as 
blends. 

Coating compositions with high viscosities are normally mixed with 
diluents, which also (co)polymerize during UV-hardening. Such diluents 
are described in P. K. T. Oldring (Ed.), Chemistry & Technology of UV and 
EB Formulations for Coatings, Inks and Paints. Vol. 2, 1991, SITA 
Technology, London, p. 237-285. The acrylic acid or methacrylic acid, 
preferably acrylic acid, esters of the following alcohols are given as 
examples. Monovalent alcohols include the isomeric butanols, pentanols, 
hexanols, heptanols, octanols, nonanols and decanols; cycloaliphatic 
alcohols such as isobornol, cyclohexanol and alkylated cyclohexanols and 
dicyclopentanol; arylaliphatic alcohols such as phenoxyethanol and 
nonylphenylethanol; and tetrahydrofurfuryl alcohols. Alkoxylated 
derivatives of these alcohols can also be used. Divalent alcohols include 
ethylene glycol, propane diol-1,2, propane diol-1,3, diethylene glycol, 
dipropylene glycol, the isomeric butane diols, neopentyl glycol, hexane 
diol-1,6, 2-ethylhexane diol and tripropylene glycol or alkoxylated 
derivatives of these alcohols. Preferred divalent alcohols include hexane 
diol-1,6, dipropylene glycol and tripropylene glycol. Trivalent alcohols 
include glycerine or trimethylol propane or their alkoxylated derivatives. 
Propoxylated glycerine is preferred. Alcohols such as pentaerythritol or 
ditrimethylol propane or their alkoxylated derivatives can also be used as 
polyvalent alcohols. 

Coating compositions for the process according to the invention contain at 
least one component having (meth)acryloyl groups and a dynamic 
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viscosity of less than 2000 mPa.s, preferably less than 1000 mPa.s and 
more preferably less than 500 mPa.s. 

The coating compositions for the process according to the invention 
5 contain known initiators, which can initiate a radical polymerization after 

irradiation with high-energy radiation such as UV light. Such photoinitiators 
are described, for example, in P. K. T. Oldring (Ed.), Chemistry & 
Technology of UV and EB Formulations for Coatings, Inks & Paints, Vol. 3, 
1991 , SITA Technology, London, p. 61 - 325. They are used in quantities 
10 of 0.1 to 10 parts by weight, preferably 2 to 7 parts by weight and more 

preferably 3 to 4 parts by weight, based on the liquid coating composition. 

The coating composition also contains, based on its non-volatile content, 
0.1 - 10 wt.%, preferably 0.3 - 5 wt.% and more preferably 0.5 - 2 wt.% of 

15 an additive, selected from the group of polyamides and oligomeric or 

polymeric fatty acid amides. Suitable polyamides include waxy polyamide 
polymers and/or fatty acid-modified polyamides, which are available e.g. 
under the name Crayvallac Super (Lubrizol Coating Additives GmbH, 
Ritterhude, Germany) or Disparlon 6200, 6500 or 6600 (C. H. Erbsloh, 

20 Krefeld, Germany). Fatty acid amides are described for example in DE-A 
31 35 183 (U.S. Patent 4,462,926, herein incorporated by reference). 
Suitable oligomeric or polymeric fatty acid amides are commercially 
available e.g. under the name Crayvallac MT and Crayvallac SF (amide- 
modified, hydrogenated castor oil products, Lubrizol Coating Additives 

25 GmbH, Ritterhude, Germany). The effect of these products observed 
according to the invention was surprising, as many other thixotroping 
agents have no effect in the process according to the invention and are 
therefore not suitable. 

30 The coating composition produced according to the invention can also be 
mixed with known additives. These include fillers, pigments, dyes, 
smoothing agents, matting agents or levelling agents, which are used in 
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the conventional quantities. Solvents which are inert during radical 
polymerization can also be used. The process according to the invention 
then includes, between the coating and hardening processes, a ventilation 
or vaporization of the solvent from the liquid coating. 

The process according to the invention is suitable for the production of 
high-quality coatings on absorbent and/or porous substrates such as 
paper, cardboard, leather, cloth, wood, wooden materials (for example 
medium density fiber board), ceramic or mineral materials and also on 
porous plastics. 

The coating composition is applied to the material to be coated by known 
methods from lacquer technology such as spraying, applying with a doctor 
blade, rolling, flow coating, dipping, whirling and atomizing (vacuum). The 
liquid coating composition is hardened by irradiation with ultra-violet 
radiation. For this purpose, the coated material is moved under a mercury 
medium-pressure radiator. Hardening by UV-radiation is carried out in the 
known manner as described e.g. in P. K. T. Oldring (Ed), Chemistry & 
Technology of UV and EB Formulations for Coatings, Inks & Paints, Vol. 1, 
1991, SITA Technology, London, p. 167-269. 

The invention is further illustrated but is not intended to be limited by the 
following examples in which all parts and percentages are by weight 
unless otherwise specified. 
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EXAMPLES 

The coating compositions set forth in the following table (figures in parts by 
weight) were formulated and homogenized by dispersion. The coating 
5 compositions were applied to oak veneer in a layer approximately 30 jum 
thick with a manual doctor blade. The sheets were then moved under a 
mercury high-pressure radiator with an output of 80 W per cm lamp length. 
In each case, hard, solvent-resistant films were formed (tested by 50 
double rubs with a swab soaked in butyl acetate). To test the sweating out 
10 behavior, the films were rubbed down and the sanding dust was left 

overnight on the film or board. Next morning, the dampness of the sanding 
dust was assessed as a measure of sweating out. Completely dry sanding 
dust was marked as 0, very damp sanding dust was marked as 5. 
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Formulations 

Parts bvweiqiTtI 


Examples 


RoskydalUA\/PLS2299 


LaromerP084F 


TPGDA 


DPGDA 


hsacure izi 


Byk410 




Crayvallac MT 


Crayvallac SF 


Crayvallac Super 
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The examples clearly show that the process according to the invention 
(examples 5-10) significantly reduced and often even completely 
prevented sweating out in comparison with the comparison compositions 
5 (examples 1-4). 

Although the invention has been described in detail in the foregoing for the 
purpose of illustration, it is to be understood that such detail is solely for 
that purpose and that variations can be made therein by those skilled in 
1 0 the art without departing from the spriit and scope of the invention except 
as it may be limited by the claims. 



